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Semi-IPN hydrogel based on scleroglucan and 
alginate: drug delivery behavior and mechanical 
characterisation 

Matricardi, P.; Onorati, I.; Masci, G.; Coviello, T.; 
Alhaique, F. 

Department of Chemistry and Technology of Biologically 
Active Compounds, "Sapienza" University of Rome, Rome, 
00185, Italy 

Journal of Drug Delivery Science and Technology 
(2007), 17(3), 193-197 
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Journal 
English 

th the characterization of the semi-IPN based on a 
scleroglucan/borax hydrogel with interspersed alginate chains, with 
regard to both its physicochem. properties and its suitability for 
modified drug release formulations. In particular, the feasibility of a 
drug delivery system based on this new polysacchar idic matrix was explored 
in terms of ability of the network to discriminate the releases of model 
drugs with different steric hindrance. The investigated mech. properties 
of the semi-IPN hydrogel evidenced the relevant effect of alginate on 
the scleroglucan/borax system: expts. in shear oscillation regime showed 
that the rheol. properties of the polymeric system are more than additive; 
in fact it has been observed that alginate induces an increase in the 
hydrogel storage modulus of an order of magnitude. Optical data collected 
in circular dichroic expts. showed no interactions, at mol. level, between 
scleroglucan and alginate in solution, irresp. of the presence of borax. 
The studied semi-IPN is thermo irreversible in the temperature range that was 
explored. 
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AB The present invention describes a process of preparing a pharmaceutical 

composition of roxithromycin, which provides the release of the active agent in 
a modified manner over a desire period for the treatment of various types 
of infections. The process provides a matrix tablet, comprising of 
roxithromycin with thermo-reversible, rate controlling, nonionic block 



copolymers which may also enhance the drug solubility and hence imparts 
improved bioavailability. More particularly, the invention relates to a 
unique process of preparing the pharmaceutical compns. of roxithromycin for 
oral administration. 
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Upadrashta, Sathyanarayana M. ; Haeglund, Bert 0.; 
Sundeloef, Lars Olof 

Sch. Pharm., Univ. Missouri, Kansas City, MO, 64110, 
USA 

Journal of Pharmaceutical Sciences (1993), 82(11), 

1094-8 
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AB A versatile membrane-less method was used to study the diffusion of 
acetoaminophen, ibuprofen, indomethacin, theophylline, and 
chlorpheniramine in thermo-reversible gels. Two independent ways to 
calculate the diffusion coeffs. and to verify Fickian transport are presented; 
the most sensitive criterion for Frickian transport being an agreement 
between the concentration profile for the drug in the gel and the free 

diffusion 

model. The diffusion of acetaminophen, ibuprofen, and indomethacin was 
studied at different temps, in 1% (weight/weight) agarose gels. The diffusion 
coeffs. for these drugs were essentially the same as in water, and the 
apparent diffusion activation energies are close to that for self 
diffusion of water (4.62 kcal/mol), indicating a common mechanism for the 
diffusion of these drugs in the gel. The diffusivity of chlorpheniramine 
maleate was also studied in 4% (weight/weight) agarose gels or with part of the 
agarose substituted with other polymers (e.g., chitosan and sodium 
alginate) . These two oppositely charged polymers, mixed together, were 
found to occupy an "equivalent polymer volume" that was 3-fold larger than the 
same amount of each of the constituents. When chitosan and gelatin-B were 
mixed into the agarose gel, non-Fickian transport resulted. Such 
non-Fickian transport was also observed with theophylline diffusing in a 
mixture of agarose, chitosan, and sodium alginate at a low pH. 
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An ophthalmic preparation which is a liquid at room temperature and a 
thermo-reversible gel at body temperature comprises an anionic 
polysaccharide, a polyoxyalkylene block copolymer, a biol. active agent, 
and optionally a latent form of a counter-ion capable of 

thermo-irreversibly gelling the composition An antibacterial formulation 

contained mafenide acetate 11.2, Na alginate 0.5, Poloxamer 407 19.0, 

and Tris-HCl buffer 69.3 %. The formulation was clear, straw colored, 

exhibited gelation at .apprx.SS'', and when the solution was exposed to 

an equal amount of a 2 % CaC12 solution, it formed a thermo-irreversible gel. 
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An aqueous topical drug composition comprises a ionic polysaccharide, a 
polyoxyalkylene block copolymer, a buffer, and, optionally, a latent form 
of a counterion, capable of thermo-irreversibly gelling the ionic 
polysaccharide. The composition is liquid at room temperature or below, and 



thermo-reversible gel at body temperature A composition was made of mafen 
acetate 11.2, Na alginate 0.5, Poloxamer 407 (polyoxyethylene- 
polyoxypropylene block copolymer) 19.0, and 0 . IM Tris-HCl buffer 69.3% by 
weight The counter ion may be microencapsulated or incorporated into a 
ion-exchange resin. 
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Solubility of protein fibers obtained from casein 
solutions and liquid two-phase water-casein-sodium 
alginate systems 

Antonov, Yu. A.; Zhuravskaya, N. A.; Tolstoguzov, V. 
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LANGUAGE: English 

AB The solubility of protein and protein-polysaccharide matrix fibers obtained 
from casein solns. and 2-phase water-casein-Na alginate [9005-38-3] 
(W-C-A) systems in water and in IM NaCl solns. at different pH at 20 and 
100° was studied. The matrix fibers obtained from the 2-phase 
W-C-A system were considerably less soluble than those from the casein solns. 
This difference was seen particularly clearly when the pH was 5-7. 
However, it disappeared with the spinning 2-phase system at >80°. 
An assumption has been made about the matrix fibers being either mixed 
gels of the thermo-reversible, soluble Ca caseinate and 
thermo-irreversible insol. Ca alginate, or complex protein- 
polysaccharide gels formed with the participation of Ca2+. This latter 
assumption is in conformity with the negligible solubility of the protein 
fibers obtained as a result of the lyotropic gelation of the skimmed milk 
proteins . 
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AB Polysaccharides dissolved or dispersed in media are electrified for 

thickening or gelation. Thus, aqueous solution of LM pectin was electrified 

(at 

14 V 10 A for 5 min using Pt-coated Ti electrodes) to give a gel with Bx 
5, pH 4.0, and similar texture as conventional pectin gel. 
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AB It is intended to provide a medicinal composition for oral use which contains a 
5-HT3 receptor antagonist, is excellent in storage stability, suffers from 
little syneresis, has a high uniformity and a good appearance, can be 
easily taken due to smoothness to swallow and is suitable for self 
medication. More specifically speaking, it is intended to provide a 
jelly-type medicinal composition for oral use containing a 5-HT3 receptor 
antagonist, a gelling agent and water and having a pH value of 3 to 7. 
The gelling agent is selected from the group consisting of carrageenan, 
low-methoxy pectin, agar, alginic acid, sodium alginate, gelatin, 
mannan, konjac, konjac mannan, glucomannan, chitosan, xanthan gum, 
tamarind seed polysaccharides, gellan gum, and karaya gum. The medicinal 
composition may further contain a thickener. For example, an oral gel 

composition 

(pH 6.5) contained granisetron hydrochloride 0.1474, k - 
carrageenan 0.4, i-carrageenan 0.9, locust bean gum 0.4, dextrin 5, 
citric acid 0.12, Na citrate 1, Na polyacrylate 0.004, D-sorbitol 56, 
glycerin 27, Na pyrosulfite 0.1, propylparaben 0.5 g, and flavor q.s. 
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AB The present invention is directed to a homogeneous, thermorever sible gel 

film comprising a film forming amount of a water soluble, thermorever sible 
alginate, and optionally at least one of a plasticizer, a second film 
former, a bulking agent, and a pH controlling agent; and processes for the 
preparation thereof. The present invention is also directed to soft capsules 
and solid forms containing the gel film, as well as processes for the 

preparation 

thereof. A formulation was prepared containing water 840.3, propylene glycol 
alginate 91.2, hydroxyethyl cellulose 1.9, kappa carrageenan 24.0, 
potassium citrate 2.9, starch 207.8, sorbitol 264.4, and glycerin 88.2 g. 

The formulation showed sufficient dry film strength for use in soft 

capsule manufacture 
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AB The present invention is directed to a process for making homogeneous, 
thermoreversible gel films comprising the steps of: (i) heating, 
hydrating, mixing, solubilizing, and, optionally, de-aerating a high 
solids, low moisture film forming composition in an apparatus providing 

sufficient 

shear, temperature and residence time to form a homogeneous molten composition, 
wherein the temperature is at or above the solubilizing temperature of said 
composition; 

(ii) feeding the molten composition into at least one of a mixer, pump or 
devolatilizer; and (iii) cooling the homogeneous molten composition at or below 



its gelling temperature to form said gel films. The present invention is < 
directed to various products made from such films, such as the gel films 
themselves, soft capsules, solid dosage forms and delivery systems. 
Capsules were made from formulation containing water 836.3, carrageenan D 
40.5, Guar ULV50 49.5, starch B760 220.8, sorbitol 264.4, glycerin 88.2 g 
according to above method. 

ANSWER 5 OF 17 CAPLUS COPYRIGHT 2008 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR ( S ) : 

PATENT ASSIGNEE (S) : 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2004:902123 CAPLUS 
141:370565 

Delivery systems of homogeneous, thermorever sible 

gel film containing kappa-2 carrageenan 

Modliszewski, James J.; Ballard, Arthur D.; Sewall, 

Christopher J.; Blakemore, William R.; Riley, Peter J. 

FMC Corporation, USA 

PCT Int. Appl., 48 pp. 

CODEN: PIXXD2 

Patent 

English 



PATENT NO. KIND DATE APPLICATION NO. DATE 



WO 


2004091533 




A2 




20041028 




WO 2004- 


US11632 




20040414 


wo 


2004091533 




A3 




20060518 














W: AE, AG, 


AL, 


AM, 


AT, 


AU, AZ, 


BA, 


BB, BG, 


BR, BW, 


BY, 


BZ, CA, CH, 




CN, CO, 


CR, 


cu. 


CZ, 


DE, DK, 


DM, 


DZ, EC, 


EE, EG, 


ES, 


FI, GB, GD, 




GE, GH, 


GM, 


HR, 


HU, 


ID, IL, 


IN, 


IS, JP, 


KE, KG, 


KP, 


KR, KZ, LC, 




LK, LR, 


LS, 


LT, 


LU, 


LV, MA, 


MD, 


MG, MK, 


MN, MW, 


MX, 


MZ, NA, NI, 




NO, NZ, 


OM, 


PG, 


PR, 


PL, PT, 


RO, 


RU, SC, 


SD, SE, 


SG, 


SK, SL, SY, 




TJ, TM, 


TN, 


TR, 


TT, 


TZ, UA, 


UG, 


US, UZ, 


VC, VN, 


YU, 


ZA, ZM, ZW 




RW: BW, GH, 


GM, 


KE, 


LS, 


MW, MZ, 


SD, 


SL, SZ, 


TZ, UG, 


ZM, 


ZW, AM, AZ, 




BY, KG, 


KZ, 


MD, 


RU, 


TJ, TM, 


AT, 


BE, BG, 


CH, CY, 


CZ, 


DE, DK, EE, 




ES, FI, 


FR, 


GB, 


GR, 


HU, IE, 


IT, 


LU, MC, 


NL, PL, 


PT, 


RO, SE, SI, 




SK, TR, 


BF, 


BJ, 


CF, 


CG, CI, 


CM, 


GA, GN, 


GQ, GW, 


ML, 


MR, NE, SN, 




ID, TG 




















us 


2005008677 




Al 




20050113 




US 2004- 


824793 




20040414 


us 


2005014852 




Al 




20050120 




US 2004- 


824688 




20040414 


us 


2005013847 




Al 




20050120 




US 2004- 


824957 




20040414 


us 


2005019374 




Al 




20050127 




US 2004- 


824860 




20040414 


us 


2005019294 




Al 




20050127 




US 2004- 


824919 




20040414 


us 


2005019295 




Al 




20050127 




US 2004- 


824956 




20040414 


us 


2005048185 




Al 




20050303 




US 2004- 


824977 




20040414 


us 


2005084516 




Al 




20050421 




US 2004- 


824689 




20040414 


EP 


1620059 




A2 




20060201 




EP 2004- 


759560 




20040414 




R: AT, BE, 


CH, 


DE, 


DK, 


ES, FR, 


GB, 


GR, IT, 


LI, LU, 


NL, 


SE, MC, PT, 




IE, SI, 


LT, 


LV, 


FI, 


RO, MK, 


CY, 


AL, TR, 


BG, CZ, 


EE, 


HU, PL, SK, 


BR 


2004009345 




A 




20060425 




BR 2004- 


9345 




20040414 


CN 


1791417 




A 




20060621 




CN 2004- 


80013896 




20040414 


CN 


1791388 




A 




20060621 




CN 2004- 


80013902 




20040414 


CN 


1791382 




A 




20060621 




CN 2004- 


80013903 




20040414 


CN 


1791389 




A 




20060621 




CN 2004- 


80013907 




20040414 


CN 


1791385 




A 




20060621 




CN 2004- 


80014006 




20040414 


CN 


1794979 




A 




20060628 




CN 2004- 


80014023 




20040414 


CN 


1871016 




A 




20061129 




CN 2004- 


80015167 




20040414 


JP 


2007526211 




T 




20070913 




JP 2006- 


510070 




20040414 


IN 


2005DN04646 




A 




20070928 




IN 2005- 


DN4646 




20051013 


IIJY APPLN. INFO 












US 2003- 


462617P 




P 20030414 
















US 2003- 


462721P 




P 20030414 
















US 2003- 


462758P 




P 20030414 
















US 2003- 


462783P 




P 20030414 



us 2003-462785P P 20030414 

US 2003-462792P P 20030414 

US 2003-462793P P 20030414 

US 2003-462794P P 20030414 

WO 2004-US11632 W 20040414 

The present invention is directed to a delivery system comprising a 
homogeneous, thermorever sible gel film, vjherein the gel film 
comprises: (i) a film forming amount of kappa-2 carrageenan and optionally 
at least one of a plasticizer, a second film former, a bulking agent, and 
a pH controlling agent; and (ii) an active substance. The present 
invention is also directed to a process for the manufacture thereof. A film 
formulation was prepared containing water 55.6, propylene glycol alginate 1.2, 
potassium alginate 2.1, carrageenan C 2.7, M-lOO 15.0, sorbitol 18.0, 
and glycerin 6.0%. 
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solution containi 



ng 1 



1 measured in 
5% by weight 



O.IOM aqueous sodium chloride 
the carrageenan based on the weight of 



components in the solution, and optionally at least one of a plasticizer, a 
second film former, a bulking agent, and a pH controlling agent, wherein 
the gel has a solids content of at least 40%. The present invention is 
also directed to processes for the preparation thereof, as well as to variety 
of products containing the gel including edible products, soft capsules, 
hard capsules and solid forms encapsulating powders, tablets, caplets, 
etc. A film formulation contained water 825, starch B760 225, carrageenan 
Z 90, sorbitol 272.2, and glycerin 90.8 g. 
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AB The present invention is directed to a homogeneous, thermorever sible gel 

film comprising a film forming amount of low viscosity polymannan gum, e.g., 
low viscosity guar gum, and optionally at least one of a plasticizer, a 
second film former, a bulking agent, and a pH controlling agent; and 
processes for the preparation thereof. The present invention is also directed 
to soft capsules and solid forms containing the gel film, as well as 
processes for the preparation thereof. A formulation was prepared containing 

water 

836.3, potassium alginate 60, carrageenan L 30, starch B760 220.8, 
sorbitol 264.4, and glycerin 88.2 g. The formulation showed sufficient 
dry film strength for use in soft capsule manufacture 
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AB The present invention is directed to a delivery system comprising a 
homogeneous, thermoreversible gel film, wherein the gel film 
comprises: (i) a film forming amount of water soluble thermoreversible 
alginate and optionally at least one of a plasticizer, a second film 
former, a bulking agent, and a pH controlling agent; and (ii) an active 
substance. The present invention is also directed to a process for the 
manufacture thereof. A film formulation for preparation of capsule contained 

water 

834.7, kappa-2 carrageenan 40.5, potassium alginate 31.5, propylene 
glycol alginate 18.0, M-lOO 227.3, sorbitol 272.2, and glycerin 90.8 g. 
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AB The present invention is directed to a delivery system comprising a 
homogeneous, thermorever sible gel film comprising (i) a film forming 
amount of low-viscosity polymannan gum, e.g., low-viscosity guar gum, and 
optionally at least one of a plasticizer, a second film former, a bulking 
agent, and a pH controlling agent; and (ii) an active substance. The 
present invention is also directed to a process for the manufacture these 
films. For example, films were prepared by using blend compns. of 
low-viscosity guar gum ULV50 in combination with either kappa 
carrageenan or kappa carrageenan and/or iota carrageenan and their 
properties were studied. Use of kappa carrageenan in combination with 
guar increased the film strength compared to guar alone. Addition of KCl 
increased the gel temperature and also the 40% solids gel strength. 
Further, KCl addition and varying ratios of film forming ingredients control 
cast film strength and gel melt temperature When kappa carrageenans were used 
in combination with low-viscosity guar, control of cation divalency 
desirably prevents/minimizes gel hardening and brittleness. 
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AB An edible film contains starch a 

and calcium ion mixture (weight 

procedure involves the following 
starch 

and carrageenan in water, (2) formation of a liquid membrane by heating the 
starch and carrageenan solution at > 60° and casting on the 
base material, (3) cooling the membrane to < 40 making the 
carrageenan in the form of gel, and finally, (4) heat-drying of the wet 
membrane. The edible film is not only useful for wrapping food, but also 
useful for industrial goods like drugs. 
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Claimed are freeze-dried jelly granules and dried jellies cut into 
granules, which are reversibly return to gel form by mixing with water. 
Thus, 5 g freeze-dried jelly granules containing xanthan gum and RL-200-J 
(locust bean gum) was mixed with 4 mL water to quickly return to jelly. 
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The invention relates to novel hydrocolloid cellular solid matrixes having 
predetd. moisture absorption properties, caloric value, biodegradability, 
pore size, pore d., pore distribution and structure. Certain cellular 
solid matrixes of the invention can be used as edibles, and these can be 
produced as calorie-less, low calorie, high calorie and ultra-high calorie 
content cellular solids. Certain types of cellular solid matrixes can be 
used in medicine and also in a variety of industries. An air-filled gel 
was prepared by mixing calcium hydrogen orthophosphate 1, sodium alginate 
2, calcium carbonate 1, glucono 5-lactone 1, and citric acid 2%. 
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AB It is intended to provide a liquid matrix for medicinal use in which a drug 
can be easily solubilized, dispersed or suspended and which can be easily 
swallowed because of being a liquid, has favorable working properties in 
sterilization and so on and a high stability, also exhibits an effect of 
masking bitterness, and gels in vivo so as to control the release speed, 
and liquid oral prepns. using the same. Namely, disclosed is a liquid matrix 
which is a liquid auxiliary facilitating the swallowing of a drug, 
characterized by containing a water-soluble polymer gelling under acidic 
conditions and the break stress of the gel being about 3.0x103 N/m2 or 
more. Liquid oral prepns. having favorable slow release properties even 
though being a liquid is also disclosed. A liquid composition containing 

amoxicillin 

0.75, clarithromycin 0.2, pectin 4, gellan gum 1, sucrose 20, and water 
q.s. to 200 g was formulated. 
REFERENCE COUNT: 6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS 
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AB A method is provided for encapsulating sperm in a particle wherein the 

particle provides for the timed release of the sperm. In particular, the 

method uses a gel forming polymer to form the particle and a medium for 

maintaining most of the sperm in a non-capacitated stage while it is 

encapsulated. Further provided is a method for artificial insemination 

using the encapsulated sperm wherein the sperm is naturally or 

artificially capacitated after the artificial insemination. In an 

embodiment, capsules containing a core of sperm in a semen extender are formed 

as a mixture having membranes of different thicknesses to provide varying 

time of sperm release. In another embodiment, the sperm and extender are 

dispersed throughout solid beads that vary in chemical property and diameter to 

provide varying time of sperm release. The extender may be free of 

glucose, xanthine oxidase and H202, and contain fructose, 

f ructose-6-phosphate, pyruvate, lactate or mixts. thereof as a 

carbohydrate source. 

REFERENCE COUNT: 16 THERE ARE 16 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L9 ANSWER 15 OF 17 CAPLUS COPYRIGHT 2008 ACS on STN 
ACCESSION NUMBER: 2002:637505 CAPLUS 



DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 

SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY AGO. NUM. COUNT: 
PATENT INFORMATION: 



137:159374 

Gel preparations for internal use 
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AB Disclosed are gel prepns. for internal use characterized by comprising a 
first edible gel containing a drug ingredient and being decomposed in the 
digestive tract and a second edible gel containing a drug ingredient and 
showing a different behavior in the digestive tract from the first edible 
gel. Thus, it is possible to provide gel prepns. for internal use 
appropriate for drugs and quasi drugs which can be easily taken and in 
which the release points and release speeds of the drug ingredients can be 
controlled. A fast-release gel containing acetaminophen, gellan gum, 
calcium lactate, sucrose, and water, and a sustained-release gel containing 
acetaminophen, sodium alginate, and water were prepared and combined 
together . 
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Drug-squeezing effect in tablets with 
K -carrageenan and methyl glycol chitosan as 
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Tablets were prepared with polyion complex (PIC) formers as drug carriers. 
In these materials either k -carrageenan (Car) or sodium 
alginate (Alg) was the polyanion and Me glycol chitosan (MG) was the 
polycation. The release of the theophylline contained in the tablets was 
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DOCUMENT TYPE: 
LANGUAGE : 



assessed via absorption photometry (271 nm) . The tablets composed of Car 
and MG (CarMG) and of Alg and MG (AlgMG) were first placed in artificial 
gastric juice (pH 1.2), then transferred into artificial intestinal juice 
(pH 6.8) after a specified amount of time. A "squeezing effect" was observed, 

wherein the rate of release rose sharply when the tablets were transferred 
from the artificial gastric juice into the artificial intestinal juice. 
Two squeezing effect models could be proposed for the tablets being 
transferred from gastric juice to intestinal juice: (1) With CarMG, a 
disintegration model, wherein tablet disintegration accompanies gel 
dissoln. within the swelling layer formed on the tablet surface: and (2) 
With AlgMG, a contraction model, wherein PIC formation is accompanied by 
volume contraction of the swelling layer. 
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AB A brief review with 75 refs. is given on natural polysaccharides used in 
microencapsulation techniques. Alginate, carrageenan, agarose, 
chitosan, and gellan gum, an extracellular anionic polysaccharide secrete 
from microorganisms, are used or proposed. Monomeric composition, degree of 
substitution, kinetics of gel formation, gel strength, and shrinkage 
of matrixes greatly affect both cell viability and rate of release of 
drugs, vaccines, and other mols. entrapped in the gel matrix. 
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